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(54) Connecting device for control cable 

(57) A device for detachably connecting an end fit- 
ting of a control cable with a control lever in an operating 
device is composed in such manner that it makes the 
operating device to be more short and workability of ca- 
ble connection to be enhanced. The operating device 
consists of a strut and a control lever which are pivotally 
journalled to each other. A end fitting of a control cable 
is engaged with a free end of the control lever which 



free end is bifurcated by means of planar members 
spaced from each other so as to define a gap. In order 
to engage the end fitting with the free end of the control 
lever, the end fitting is set so that its long side is parallel 
with the planar members and then passed through the 
gap. Thereafter, the end fitting is rotated around the ca- 
ble axis by an angle of 90 deg. and the cable is pulled 
to engage with the free end of the control lever. 



FIG. 1 



CM 
< 

5 

CO 

o 



Q_ 
LU 




Printed by Jouve. 75001 PARIS (FR) 



1 



EP 1 041 301 A2 



2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a device for 
operating a pair of members to be operated, such as 
brake shoes in a drum brake, so as to mechanically 
move these members away from each other through the 
manipulation of a control lever, and in more detail, a de- 
vice for detachably connecting a control cable to a free 
end of the control lever in this device. 

Description of the Related Art 

[0002] As to a control cable connecting device for the 
above mentioned operating device, there has been 
known, for example, a device as shown in Figs. 16 (a) 
and 16(b) for detachably connecting a brake cable with 
a free end of a control lever for operating a drum brake, 
which is disclosed in U. S. Patent specification No. 
5,311,793. 

[0003] Referring to Figs. 1 6 (a) and 1 6(b), there are 
shown a pair of brake shoes 1 , 2 as members to be op- 
erated, a pressing bracket 3, a control lever 4, and a 
brake cable 5 as a control cable, which are correlated 
with one another as explained as follows, so as to con- 
stitute an operating device 6 for a drum brake. 
[0004] The pressing bracket 3 is formed at its one end 
with a cut-out 3a to which one of the brake shoes 1 is 
engaged, and the pressing bracket 3 is provided at the 
other end with the control lever 4 pivotally joumalled at 
its proximal end by means of a pivot pin 7, while the con- 
trol lever 4 is formed at the proximal end with a cut-out 
4a to which the other brake shoe 2 is engaged. 
[0005] The operating lever 4 is further formed at its 
free end with cut-outs 4b to which an end fitting 5a of 
the brake cable 5 is engaged in a cable pulling direction. 
[0006] With this arrangement, when a cable pulling 
force is inputted to the control lever 4 through the brake 
cable 5, in the direction indicated by the arrow W, the 
control lever 4 is rotated around the pivot pin 7 in the 
corresponding direction to push the brake shoe 2 left- 
ward in the figure. 

[0007] Meanwhile, the above mentioned rotation of 
the control lever 4 around the pivot pin 7 applies a re- 
action force to the pressing bracket 3 through the inter- 
mediary of the pivot pin 7, and accordingly the pressing 
bracket 3 is pushed rightward in the figure together with 
the brake shoe 1 . 

[0008] The brake shoes 1 , 2, as a result of the above 
mentioned operation of moving away from each other 
thereof, are pressed against the inner peripheral surface 
of a brake drum which is not shown, and accordingly a 
braking operation can be carried out. 
[0009] By the way, the operating device 6 for a drum 
brake is preferably constituted in such manner that the 



brake cable 5 can be engaged with or disengaged from 
the cut-outs 4b of the control lever 4 while the drum 
brakes are incorporated in a use condition, and accord- 
ingly, the operating device 6 is further incorporated 

s therein additionally with the following arrangement. 
[0010] That is, as clearly shown in Fig. 16(b), the 
pressing bracket 3 is bifurcated, except the end part 
where the cut-out 3a is formed, so as to have a space 
which is defined by a pair of opposed leg parts 3b, 3c 

10 and an inner end wall 3d, in which space the control le- 
ver 4 is accommodated. 

[0011] Further the control lever 4 is also bifurcated, 
except the proximal end in which the pivot pin 7 and the 
cut-out 4a exist, so as to define a space between a pair 
is of opposed leg parts 4c, 4d, though which space the 
brake cable 5 can pass. 

[0012] However, the distance between the pair of op- 
posed leg parts 4c, 4d is selected such that the end fit- 
ting 5a of the brake cable 5 cannot pass through the 
20 space between the opposed leg parts 4c, 4d, and the 
opposed leg parts 4c, 4d are formed respectively with 
the above mentioned cut-outs 4b for engaging the end 
fitting 5a of the control cable 5. 

[001 3] As clearly shown in Fig 1 6(a), the distance be- 
25 tween the free end face of the control lever 4 and the 
inner end wall 3d of the pressing bracket 3 is set to be 
such a size that the end fitting 5a of the control cable 5 
can pass through a gap between the free end face of 
the control lever 4 and the inner end wall 3d of the press- 
30 ing bracket 3. and a V-shaped leaf spring 8 is interposed 
so as to block the above gap, one leg part 8a of which 
V-shaped leaf spring 8 being made into close contact 
with the inner end wall 3d. 

[0014] The other leg part 8b of the V-shaped leaf 

35 spring 8 is made into close contact with the free end face 
of the control lever 4 to define a wedge-like space 9 be- 
tween the leg part 8b of the V-shaped leaf spring 8 and 
the free end face of the control lever 4, which wedge- 
like space 9 guides the end fitting 5a of the brake cable 

40 5 upon insertion which will be explained hereinafter. 
[0015] When the brake cable 5 is to be engaged the 
free end of the control lever 4, the end fitting 5a of the 
brake cable 5, as indicated by the two-dot chain line in 
Fig. 16(a), is at first inserted into the above mentioned 

45 wedge-like space 9 from the outside of the drum brake, 
and then, the brake cable 5 and its end fitting 5a are 
pushed further as indicated by the arrow a. 
[0016] At this time, the end fitting 5a is further ad- 
vanced while being supported against the free end face 

so of the control lever 4 and elastically deforming the sprig 
leg part 8b of the V-shaped leaf spring 8 in a direction 
indicated by the arrow p. When the end fitting 5a over- 
rides the free end face of the control lever 4, the end 
fitting 5a is pushed by elastic restoration of the spring 

55 leg part 8b in a direction reverse to the direction indicat- 
ed by the arrow p so that the end fitting 5a is engaged 
with the cut-outs 4b. 

[0017] It is noted that this elastic restoration of the 
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spring leg part 8b can prevent the end fitting 5a of the 
brake cable 5 from disengaging from the free end of the 
control lever 4. 

[0018] When the brake cable 5 is to be removed, the 
spring leg part 8b of the V-shaped leaf spring 8 is elas- 
tically deformed in the direction indicated by the arrow 
P from the outside of the drum brake with use of a suit- 
able tool, and in this condition, in reverse order of the 
above mentioned steps, the end fitting 5a of the brake 
cable 5 is disengaged from the cut-outs 4b ? and then the 
brake cable 5 is pulled out of the drum brake with its end 
fitting 5a. 

[0019] By the way, in the above mentioned conven- 
tional device for connecting the control cable for the 
drum brake, since the end fitting 5a of the brake cable 
is allowed to pass through the gap between the free end 
face of the control lever 4 and the inner end wall 3d of 
the pressing bracket 3 so as to engage or disengage the 
brake cable 5, and further, since it is necessary to nor- 
mally block this gap with the V-shaped leaf spring 8 in 
order to prevent the end fitting 5a of the brake cable 5 
from disengaging from the free end of the control lever 
4, the gap between the free end face of the control lever 
4 and the inner end wall 3d of the pressing bracket 3, 
as indicated by A in Fig. 16(a), should be set to a size 
which is obtained by adding gap required for passing of 
the end fitting 5a to the value twice as large as the thick- 
ness of the V-shaped leaf spring 8. Accordingly, there 
has been a problem such that the overall length of the 
operating device 6 becomes longer, and further, there 
has been a problem such that additional components 
including the V-shaped leaf spring 8 should be incorpo- 
rated to be economically disadvantageous. 
[0020] Furthermore, the brake cable 5 is likely to 
buckle when the brake cable 5 is pushed into the wedge- 
like space 9 for engaging the end fitting 5a of the brake 
cable 5 to the free end of the control lever 4, and ac- 
cordingly, since careful working is required in order to 
prevent occurrence of this buckling, and further, since it 
is required to elastically deform the spring leg part 8b of 
the V-shaped leaf spring 8 when the end fitting 5a of the 
brake cable 5 is detached from the free end of the control 
lever 4, as well as this working requiring a tool inserted 
from the outside of the drum brake, there has been in- 
evitably presented such a problem that the engagement 
and the disengagement of the end fitting 5a of the brake 
cable 5 become more difficult. 

SUMMARY OF THE INVENTION 

[0021] It is an object of the present invention to solve 
such a problem that the overall length of the operating 
device become longer and as well such a problem that 
the engagement or the disengagement of the end fitting 
of the control cable becomes more difficult, inherent to 
the above mentioned conventional device. 
[0022] In order to accomplish this object, it is one as- 
pect to provide a device for connecting a control cable 



for use in an operating mechanism in which one of mem- 
bers to be operated is engaged with one end of a strut, 
and the other one of members to be operated is en- 
gaged with a control lever pivotally journal led to the oth- 

s er end of the strut, in the vicinity of the pivotally jour- 
nalled portion of the control lever, an end fitting of the 
control cable being engaged with a free end of the con- 
trol lever in a cable pulling direction, and the control le- 
ver and the strut being rotated relative to each other 

10 aroundthe pivotally journalled portion by pulling the con- 
trol cable, so as to move said both members to be op- 
erated, away from each other, characterized in that: 

said end fitting of the control cable having such a 
15 shape that the length of one side is longer than that 
of the other, as viewed in the longitudinal direction 
of the control cable; 

said free end of the control lever having a gap 
through which the length of said other side of the 
20 end fitting of the control cable can pass but the 
length of said one side thereof cannot pass; and 

the end fitting of the control cable is passed through the 
gap in a direction reverse to the cable pulling direction, 

25 and then, the control cable is rotated by an angle of 90 
deg. around its longitudinal axis so as to engage the end 
fitting of the control cable with the free end of the control 
lever in the cable pulling direction. 
[0023] With this arrangement, the end fitting of the 

30 control cable is passed through the gap which is formed 
in the control lever itself as mentioned above, so as to 
enable the end fitting of the control cable to be engaged 
with or disengaged Irom the free end of the control lever. 
[0024] Accordingly, it is possible to eliminate the ne- 

35 cessity of defining a gap between the free end face of 
the control lever and the inner end wall of the strut, 
through which gap the end fitting of the control cable is 
passed. 

[0025] Further, it is possible to eliminate the necessity 
40 of incorporating an additional component for blocking 
the gap in order to prevent the end fitting from disengag- 
ing out of the free end of the control lever. 
[0026] For the above it is possible to solve such a 
problem that the overall length of the operating device 
45 becomes longer and such a problem that it is econom- 
ically disadvantageous, inherent to the conventional de- 
vice. 

[0027] Further, when the end fitting of the control ca- 
ble is connected to or detached from the operating de- 

50 vice, it is only required to insert or pull the control cable 
with its end fitting into or from the operating device, and 
to rotate the control cable around its longitudinal axis. 
Accordingly, no working of elastically deforming compo- 
nents other than the control cable and the end fitting 

55 thereof , is required, thereby it is possible to exhibit such 
functional effects that the engagement and the disen- 
gagement of the end fitting of the control cable can be 
simplified. 
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[0028] According to another aspect of the present in- 
vention, it is preferable that said control lever is com- 
posed of a pair of planar members opposed to each oth- 
er, which planar members are coupled with each other 
at a portion corresponding to the proximal end of the 
control lever to be pivotally journalled to said other end 
of the strut, and which planar members are spaced from 
each other at a portion corresponding to the free end of 
the control lever so as to define said gap. 
[0029] With this arrangement, even though the gap is 
formed in the control lever itself, it is possible to prevent 
the control lever from becoming expensive, thereby it is 
possible to exhibit the above mentioned functional ef- 
fects without increasing the costs. 
[0030] According to a further aspect of the present in- 
vention, it is preferable that said strut is provided with a 
control lever abutting part for limiting rotation of the con- 
trol lever, relative to the strut, in the direction reverse to 
the cable pulling direction. 

[0031] With this arrangement, even though the end fit- 
ting of the control cable abuts against the control lever 
in the operating device when the end fitting of the control 
cable intend to be passed through the gap in the control 
lever in the direction reverse to the cable pulling direc- 
tion upon engagement of the end fitting with the free end 
of the control lever, the rotation of the control lever in 
the associated direction is limited by the control lever 
abutting part so as to eliminate necessary of retaining 
operation of the control lever and to be capable of en- 
hancing the workability of cable connection. 
[0032] According to a still further aspect of the present 
invention, it is preferable that said strut has opposed 
side walls between which the free end of said control 
lever is interposed on the opposite sides in the direction 
of the rotating axis of the control lever, and said strut 
has a bridging part connecting these opposed side 
walls, which bridging part serves as the said control le- 
ver abutting part. 

[0033] With this arrangement, the control lever abut- 
ting part for limiting rotation of the control lever as men- 
tioned above, can enhance the strength of the strut, 
whereby it is possible to enhance the reliability of the 
operating device. 

[0034] According to a still further aspect of the present 
invention, it is preferable that said end fitting of the con- 
trol cable is composed of a columnar member laid trans- 
versely and coupled to the end of the control cable, and 
the engaging face formed on the free end of the control 
lever so as to receive the end fitting of the control cable 
has a circular arc surface. 

[0035] With this arrangement, the end fitting of the 
control cable can smoothly slide on the engage face of 
the free end of the control lever in the circular arc direc- 
tion of the engage face so that no local bending stress 
is exerted to the control cable during rotation of the con- 
trol lever by pulling the control cable, thereby it is pos- 
sible to enhance the durability thereof. 
[0036] According to a still further aspect of the present 



invention, it is preferable that outer side edges of op- 
posed pieces defining the gap at the free end of said 
control lever, on the side in the cable pulling direction, 
are inclined in directions reverse to each other, so that 
said outer side edges of the opposed pieces at the free 
end of said control lever cross each other as viewed in 
the direction of the rotational axis of the control lever, 
whereby, even at a rotational position of the end fitting 
around the cable axis such that it interferes with said 
outer side edges of the opposed pieces, when the end 
fitting is pushed in the direction reverse to the cable pull- 
ing direction, the end fitting is subjected to a rotating 
force around the cable axis due to the inclination of said 
outer side edges so as to be set in rotational position at 
which the end fitting can pass through said gap. 
[0037] With this arrangement, the end fitting of the 
control cable can be automatically rotated in desired po- 
sition at which the end fitting of the control cable can 
pass through the gap formed in the control lever itself 
by only pushing the end fitting of the control cable 
against said outer side edges of the opposed pieces of 
the control lever. 

[0038] For the above it is possible to eliminate the ne- 
cessity of working for setting the end fitting of the control 
cable to the above desired position upon insertion of the 
end fitting of the control cable into the gap at the free 
end of the control lever, thereby it is possible to enhance 
the workability for the connection of the control cable. 
[0039] According to a still further aspect of the present 
invention, it is preferable that the position where the out- 
er edges of the opposed pieces cross with each other 
as viewed in the direction of the rotational axis of the 
control lever, is aligned with the engaging position of the 
end fitting of the control cable with respect to the free 
end of the control lever in the axial direction of the cable. 
[0040] With this arrangement, it is not necessary to 
displace the end fitting of the control cable transversely 
in order to align it with the engaging position at the free 
end of the control lever after the insertion of the end fit- 
ting of the control cable into the gap of the control lever, 
whereby it is possible to further enhance the workability 
for connection of the control cable. 
[0041] According to a still further aspect of the present 
invention, it is preferable that said strut has opposed 
side walls between which the free end of the control le- 
ver is interposed on opposite sides in the direction of the 
rotational axis of the control lever, 

said control cable is provided with a retainer ar- 
ranged to cross at right angle relative to the end fit- 
ting of the control cable as viewed in direction of 
cable axis, said retainer having a long side which 
corresponds to said one side of the end fitting of the 
control cable and which has a size that cannot pass 
through the gap between said opposed side walls 
of the strut, and having a short side which corre- 
sponds to said other side of the end fitting of the 
control cable and which has a size that can pass 
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through said gap but cannot pass through the gap 
at the free end of the control lever, and 
said end fitting of the control cable is passed 
through the gap at the free end of the control lever 
in the direction reverse to the cable pulling direction, 
said retainer is urged to abut against the outer edg- 
es of the opposed side walls of the strut, and then 
the control cable is rotated around its longitudinal 
axis by an angle of 90 deg. to engage the end fitting 
of the control cable with the free end of the control 
lever in the cable pulling direction. 

[0042] With this arrangement, the worker can sense, 
upon the abutment of the retainer against the outer edg- 
es of the opposed side walls of the strut, such a fact that 
the end fitting of the control cable has passed through 
the gap in the control lever itself, and the worker is able 
to sensibly knows such a condition that the end fitting of 
the control cable should be rotated around cable axis by 
an angle of 90 deg. in order to engage the end fitting of 
the control cable with the free end of the control lever. 
[0043] According to a still further aspect of the present 
invention, it is preferable that the outer edges of the op- 
posed side walls of the strut, on the side in the cable 
pulling direction, are inclined at a substantially middle 
portion between the opposite ends of the strut, in direc- 
tions reverse to each other so as to cross one another 
as viewed in the direction of the rotational axis of the 
control lever, whereby, even at a rotational position 
around the cable axis such that the retainer interferes 
with the outer side edges of the opposed side wails of 
the strut, when the retainer is pushed in the direction 
reverse to the cable pulling direction, the retainer is sub- 
jected to a rotational force around the cable axis due to 
the inclination of said outer side edges of the opposed 
side walls of the strut so as to be fitted into said gap of 
the strut, whereby the end fitting of the control cable is 
set in rotational position at which it can be engaged with 
the free end of the control lever. 

[0044] With this arrangement, the cooperation be- 
tween the retainer and the inclined outer side edges of 
the opposed side walls of the strut makes it possible to 
automatically rotate the end fitting of the control cable 
around the cable axis by an angle of 90 deg. in order to 
engage with the free end of the control lever, when the 
end fitting of the control cable has passed through the 
gap at the free end of the control lever. 
[0045] Accordingly, the retainer added for notifying 
the above mentioned pass of the end fitting of the control 
cable is possible to eliminate the necessity of rotation of 
the end fitting of the control cable after said pass of the 
end fitting, whereby it is possible to enhance the work- 
ability of connection of the control cable to the free end 
of the control lever. 

[0046] According to a still further aspect of the present 
invention, it is preferable that the position at which the 
outer side edges of the opposed side walls of the strut 
cross each other as viewed in the direction of the rota- 



tional axis of the control lever is aligned with the engag- 
ing position of the end fitting of the control cable with 
respect to the free end of the control lever, in the axial 
direction of the cable. 

5 [0047] With this arrangement, the rotation of the end 
fitting of the control cable due to the cooperation be- 
tween the retainer and the inclined outer side edges of 
the opposed side walls of the strut is carried out at the 
aligned position in the axial direction of the control cable 

10 with the engaging position of the end fitting of the control 
cable and the free end of the control lever. 
[0048] Accordingly, the end fitting of the control cable 
can be engaged with the free end of the control lever 
only by directly moving the end fitting of the control cable 

15 in the cable pulling direction without adjusting it in posi- 
tion transversely after the rotation of the end fitting of 
the control cable, whereby it is possible to further en- 
hance the workability of the connection of the control 
cable. 

20 [0049] According to a still further aspect of the present 
invention, it is preferable that said retainer is fitted on 
the control cable so as to be slidable in the axial direction 
of the cable while remaining the rotational position so 
as to be orthogonal to the end fitting of the control cable, 

2S and said retainer is urged toward the end fitting of the 
control cable. 

[0050] With this arrangement, the free end of the con- 
trol lever is interposed between the end fitting of the con- 
trol cable and the retainer upon connection of the control 

30 cable to the free end of the control lever and therefor, 
the completion of the connection of the control cable can 
be sensibly recognized due to abutting sound produced 
at this time, and further, the connection part can be pre- 
vented from rattling and disconnecting. 

35 [0051] According to a still further aspect of the present 
invention, it is preferable that there is provided with a 
stopper against which the end fitting of the control cable 
abuts upon said passing of the end fitting of the control 
cable through the gap at the free end of the control lever, 

40 whereby the worker can sense the passing of the end 
fitting of the control cable. 

[0052] With this arrangement, the worker is able to 
recognize such a fact that the end fitting of the control 
cable has passed through the gap, and accordingly, he 

45 can carry out, if necessary, a next working step of rotat- 
ing the control cable around its longitudinal axis by an 
angle of 90 deg., or of engaging the end fitting of the 
control cable with the free end of the control lever by 
pulling the control cable and so forth. 

50 [0053] According to a still further aspect of the present 
invention, it is preferable that said stopper is composed 
of an elastic stopper, whereby the end fitting of the con- 
trol cable deforms the elastic stopper to be floated up 
from a stopper support portion formed on the strut, when 

55 the end fitting of the control cable is passed through said 
gap and abuts to the elastic stopper. 
[0054] With this arrangement, when the control cable 
is rotated around its longitudinal axis by an angel of 90 
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deg., and then, the hand is released from the control 
cable to engage the end fitting of the control cable with 
the free end of the control lever, the elastic stopper abuts 
against the stopper support portion due to its elastic res- 
toration to generate sound. A worker can sensibly rec- 5 
ognize on the basis of this sound that the engagement 
of the end fitting of the control cable has been complet- 
ed. 

[0055] According to a still further aspect of the present 
invention, it is preferable that a receiving surface of said 10 
stopper for the end fitting of the control cable is formed 
into a twisted surface which can exert a rotational force 
around the cable axis to the end fitting of the control ca- 
ble so that the end fitting of the control cable comes into 
a rotational position where it can be engaged with the »5 
free end of the control lever. 

[0056] With this arrangement, the end fitting of the 
control cable is automatically rotated around the axis of 
the control cable by an angle of 90 deg. by said twisted 
surface of the stopper upon said insertion of the end fit- 20 
ting of the control cable, and accordingly, no working 
step of rotation of the end fitting of the control cable is 
required, thereby it is possible to further enhance the 
workability of the connection of the control cable to the 
free end of the control lever. 25 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0057] 

30 

Fig. 1 is a plan view illustrating an essential part of 
a drum brake including a drum brake operating de- 
vice connected a control cable according to an em- 
bodiment of the present invention; 
Fig. 2 is a longitudinally sectional side view illustrat- 3$ 
ing the essential part of the drum brake in Fig. 1 ; 
Fig. 3 designates only the drum brake operating de- 
vice which is removed from the drum brake: 

(a) is a plan view thereof; and 40 

(b) is a longitudinal sectional side view thereof; 

Fig. 4 designates the progress of the connection of 
a control cable to the drum brake operating device: 

45 

(a) is a plan view illustrating a condition just af- 
ter the control cable with its end fitting has been 
inserted into the drum brake operating device; 
and 

(b) is a longitudinally sectional side view illus- so 
t rat ing such a condition that the control cable 
with its end fitting has been inserted further into 
the drum brake operating device in the direction 

of the axis of the control cable; 

55 

Fig. 5 is a longitudinally sectional side view, similar 
to Fig. 4(b), illustrating a drum brake operating de- 
vice incorporating a device for connecting a control 



cable according to another embodiment of the 
present invention; 

Fig. 6 is a perspective view illustrating an elastic 
stopper in detail, which is used in the embodiment 
in Fig. 5; 

Fig. 7 designates a variant of the end fitting of the 
control cable; 

(a) is an end view thereof; and 

(b) is a front view of the same; 

Fig. 8 designates another variant of the end fitting 
of the control cable; 

(a) is an end view thereof; and 

(b) is a front view of the same; 

Fig. 9 is a longitudinally sectional side view illustrat- 
ing an essential part of a drum brake, similar to Fig. 
2, which shows a drum brake operating device in- 
corporating a device for connecting a control cable 
according to a further another embodiment of the 
present invention; 

Fig. 10 is longitudinally sectional side views show- 
ing the progress for the connection of the control 
cable according to the embodiment as shown in Fig. 

9: 

(a) designates a condition when the end fitting 
of the control cable makes contact with the free 
end of the control lever; 

(b) designates a condition when entrance of the 
end fitting of the control cable into the gap of 
the free end of the control lever is started; and 

(c) designates a condition when the entrance 
of the end fitting of the control cable intothe gap 
of the free end of the control lever is intermedi- 
ary progressed. 

Fig. 11 is side views illustrating a drum brake oper- 
ating device incorporating a device for connecting 
a control cable according to a further another em- 
bodiment of the present invention: 

(a) designates a condition when entrance of the 
end fitting of the control cable into the free end 
of the control lever is started; 

(b) designates a condition just before the end 
fitting of the control cable is completely passed 
through the free end of the control lever; 

(c) designates a condition when the end fitting 
of the control cable has been completely 
passed through the free end of the control lever; 
and 

(d) designates such a condition that the end fit- 
ting of the control cable has been engaged with 
the free end of the control lever; 
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Fig. 12 is Longitudinally sectional side views illus- 
trating a brake drum operating device incorporating 
a device for connecting a control cable according to 
a further another embodiment of the present inven- 
tion: 

(a) shows a condition when the end fitting of the 
control cable has been completely passed 
through the free end of the control lever; 

(b) shows such a condition that the end fitting 
of the control cable has been received by a 
stopper; 

(c) shows such a condition that the end fitting 
of the control cable has been rotated by a rota- 
tional force around the cable axis from the stop- 
per; and 

(d) shows a condition when the end fitting of the 
control cable is pulled in a cable pulling direc- 
tion to be engaged with the free end of the con- 
trol lever; 

Fig. 13 is perspective views illustrating the stopper 
used in the example shown in Fig. 12: 

(a) shows tho stopper together with the ond fit- 
ting of the control cable which initially abuts 
against the stopper; 

(b) shows the stopper together with the end fit- 
ting of the control cable while rotating by the 
stopper; and 

(c) shows the stopper together with the end fit- 
ting of the control cable which has been com- 
pletely rotated; 

Fig. 14 is a sectional view illustrating the stopper, 
as viewed in the direction of the arrow along line 

XIV- XIVin Fig. 12(b); 

Fig. 15 is a sectional view illustrating the stopper, 
as viewed in the direction of the arrow along line 

XV- XVin Fig. 12(b); and 

Fig. 16 designates a drum brake operating device 
incorporating a conventional device for connecting 
a control cable: 

(a) is a side view thereof; and 

(b) is a cross-sectional view as viewed in the 
direction of the arrow along line XVI-XVl in Fig. 
16a. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0058] Referring now to the drawings, Figs. 1 and 2 
show a drum brake operating device 10 incorporating a 
device for connecting a control cable according to a pre- 
ferred embodiment of the present invention, the drum 
brake operating device 10 being mainly composed of a 
strut 11 and a control lever 12. 



[0059] The strut 11 and the control lever 12 are more 
clearly shown in Figs. 3(a) and 3(b) in which the oper- 
ating device 10 is shown in condition inverted light and 
left thereof for the sake of convenience in comparison 
5 with the conventional structure shown in Figs. 1 6(a) and 
16(b). 

[0060] The strut 11, as shown in Figs. 1, 2 and 3(b), 
is arranged between operation ends of brake shoes 1 3, 
14 as members to be operated, and the strut 11 is 

io formed at its one end with a brake shoe engaging groove 
11a for the one 13 of brake shoes 13, 14. 
[0061] The control lever 12 is joumalledat its proximal 
end 12a to the other end 11b of the strut 11 by means 
of a pivot pin 1 5, and the control lever 1 2 is formed with 

is a brake shoe engaging groove 12b for the other 14 of 
the brake shoes 13, 14, which brake shoe engaging 
groove 12b is arranged in the vicinity of the journalled 
portion of the control lever 12. 

[0062] The strut 11 will now be explained in more de- 
20 tailed. The strut 11 is formed of a single plate which is 
bent in form of a rectangular frame. This rectangular 
frame has side wall 11c and 1 1 d opposed to each other, 
one 11c and the other 11d of which side walls 11c, 11d 
are made into close contact with and coupled to each 
2S other by spot welling or the like, at one end where the 
brake shoe engaging groove 11a is formed. One side 
wall 11 c and the other side wall ltd, at the other end 
11b, are spaced from each other so as to clamp the prox- 
imal end 12a of the control lever 12, and at a middle 
30 portion between opposite ends, are spaced larger than 
at the other end 11b. At the middle portion of the strut 
11 one side wall 11c and the other side wall 11d are con- 
nected to each other integrally with an upper bridging 
part 11e. 

35 [0063] The control lever 12 will now be explained in 
more detail. This control lever 12 is composed of a pair 
of planar members 12c, 12d opposed to each other. 
These planar members 12c, 12d are made into close 
contact with and coupled with each other by spot weld- 

40 jng or the like, at a portion corresponding to the proximal 
end 12a of the control lever 12 to be prvotally journalled 
to said other end 11b of the strut 11 by the pin 15. The 
planar members 12c, 12d : at a portion corresponding to 
the free end 12e of the control lever 12, constitute op- 

45 posed pieces which are spaced from each other in a bi- 
furcated shape, as clearly shown in Figs. 1 and 3(a), so 
as to define a gap 1 2f . The free end 1 2e of the control 
lever 1 2 having the gap 1 2f defined by the opposed piec- 
es, is located so as to be clamped between the opposed 

so side walls 11c, 11 d which are largely spaced from each 
other in the middle portion of the strut 11. 
[0064] The width H of the gap 12f between said op- 
posed pieces at the free end 1 2e of the control lever 1 2, 
that is, the space between the planar members 1 2c, 1 2d 

55 at a portion corresponding to the free end 12e of the 
control lever 12 is determined as follows, with respect 
to end fitting 16a of a brake control cable 16 to be con- 
nected to the free end 1 2e of the control lever 12. 
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[0065] First of all, explanation will now be made of the 
shape of the end fitting 1 6a of the control cable. The end 
fitting 16a has. for example, a columnar shape, having 
one side of a length L t which is longer than the length 
L 2 of the other side as shown in Figs. 1 and 3(a), as 
viewed in the longitudinal direction of the control cable 
16. 

[0066] Now, the width H of said gap 1 2f is smaller than 
the length L, of the one side of the end fitting 16a, but 
larger than the length L 2 of the other side, so that the 
end fitting 16a of the control cable can be engaged with 
the free end 1 2e of the control lever 1 2 in a cable pulling 
direction (which is indicated by arrow W), as shown in 
Figs. 1 to 3. 

[0067] It should be noted that the length L, of the one 
side of the end fitting 16a has to be smaller than the 
width of a space llh between the opposed side walls 
11c, lid intermediate of the opposite ends of the strut 
1 1 , that is, the distance between the opposed side walls 
11c, 11 d intermediate of the opposite ends of the strut 
11. 

[0066] In order to engage the end fitting 16a of the 
control cable with the free end 12e of the control lever 
12 as mentioned above, the planar members 12c, 12d 
are formed at portions corresponding to the free end 1 2e 
of the control lever 12, respectively, with engaging re- 
cesses 1 2g for engaging the end fitting 1 6a of the control 
cable having an elongated columnar shape, engaging 
faces of which engaging recesses 12g are curved in 
shape of circular arc having a curvature equal to that of 
the outer periphery surface of the end fitting 16a. 
[0069] As shown in Figs. 2 and 3(b), a protrusion 12h 
is formed on the control lever 12, intermediate between 
the opposite ends of the same, which protrusion 12h is 
adapted to abut against the bridging part 11 e between 
the opposed side walls 11c, 11d of the strut 11 so as to 
limit the rotation of the control lever 12 relative to the 
strut 1 1 in a direction reverse to the control cable pulling 
direction W. Accordingly, in this case, the bridging part 

1 1 e of the strut 1 1 serves as a control lever abutting part 
for limiting the reverse rotation of the control lever 1 2 as 
mentioned above. 

[0070] As shown in Fig. 1, there is provided a shoe 
return spring 17 in stretched condition between the con- 
trol ends of both brake shoes 13, 14 so that the both 
brake shoes 1 3, 14 are made to abut against an anchor 
block 18 in the vicinity of the control ends thereof. This 
anchor block 18, as clearly shown in Fig. 2, is fastened 
to a knuckle 21 of a vehicle body together with a back 
plate 1 9 by means of a pair of bolts 20, on the heads 
20a of which bolts 20 the above mentioned brake oper- 
ating device 10 is installed. 

[0071] With the above arrangement of the operating 
device 10, when a cable pulling force indicated by the 
arrow W shown in Figs. 2 and 3(b) is applied to the con- 
trol lever 12 though the control cable 16, the control lever 

1 2 is rotated around the pivot pin 15 clockwise in Fig. 3 
(b) (counterclockwise in Fig. 2), and accordingly, the 



brake shoe 14 is pushed leftward in Fig. 3(b) (rightward 

in Fig. 2). 

[0072] Meanwhile, the above mentioned rotation of 
the control lever 12 around the pivot pin 15 applies a 

5 reaction force to the strut 11 through the pivot pin 15, 
and accordingly, the strut 11 is pushed rightward in Fig. 
3(b) (leftward in Fig. 2) together with the brake shoe 1 3. 
[0073] As results of the above, the brake shoes 13, 
14 are moved away from each other and are pressed 

10 against the inner peripheral surface of the brake drum 
which is not shown, so as to be prepared such a condi- 
tion that the operation of the brake drum is started. 
[0074] When the end fitting 16a of the control cable 
16 is inserted from the outside of the drum brake and is 

is engaged with the control lever 1 2 (in detail, the engaging 
recesses 12g at the free end 12e thereof) o1 the above 
mentioned brake operating device 10, the control cable 
1 6 and its end fitting 1 6a are inserted into the drum brake 
through an opening 21a of the knuckle 21 , an opening 

20 1 9a of the back plate 1 9 and an opening 1 8a of the an- 
chor block 18, and then, the control cable 16 is rotated 
around its own longitudinal axis to direct the end fitting 
16a of the control cable such that the long side of the 
length L 1 is parallel with the planar members 12c, 12d 

25 of the control lever 1 2, as shown Fig. 4(a). 

[0075] In this condition, the control cable 1 6 is pushed 
in the direction of the longitudinal axis thereof so that 
the end fitting 16a is passed through the gap 12f be- 
tween the planar members 12c, 12d of the control lever 

30 1 2 in the direction reverse to the cable pulling direction 
W, as shown in Fig. 4(b). 

[0076] At this time, even though the end fitting 16a of 
the control cable abuts against the control lever 12, the 
control lever 1 2 is prevented from being rotated in the 

35 corresponding direction since the protrusion 1 2h thereof 
abuts against the bridging part 11 e between the op- 
posed side walls 11c, 11d of the strut 11, whereby it is 
possible to enhance the workability. 
[0077] By the way, in this embodiment, since the con- 

40 trol lever abutting part for limiting the rotation of the con- 
trol lever 1 2 as mentioned above is formed of the bridg- 
ing part 11e between the opposed side walls 11c, 11d 
of the strut 11, the strength of the strut 11 can be in- 
creased by the control lever abutting part. 

45 [0078] Figs. 4(a) and 4(b) show a condition in which 
the end fitting 16a of the control cable has been com- 
pletely passed through the gap 121 between the planar 
members 12c, 12d as mentioned above. In this condi- 
tion, the control cable 16 is rotated around its own lon- 

50 gitudinal axis by an angle of 90 deg. as indicated by the 
arrow 8 in Fig. 4(b), and thereafter, the control cable 16 
is pulled in its pulling direction, thereby, as shown in 
Figs. 1 to 3, the end fitting 16a thereof is engaged with 
the engaging recesses 12g at the free end 12e of the 

55 control lever 12. 

[0079] By the way, the removal of the control cable 1 6 
from the drum brake operating device 10 can be effected 
by carrying out the above mentioned steps in the re- 
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verse order. 

[0080] It should be noted in this embodiment that, due 
to the above mentioned arrangement in which the cable 
connection to the drum brake operating device 10 can 
be effected as mentioned above by steps of rotating the 
control cable 16 around its own longitudinal axis to direct 
the end fitting 16a thereof such that the long side of the 
length L 1 is parallel with the planar members 12c, 12d 
of the control lever 12, and of pushing the control cable 
16 in the direction of the longitudinal axis thereof so that 
the end fitting 16a is passed through the gap 12f of the 
control lever 12, and of rotating the control cable 16 
around its own longitudinal axis by an angle of 90 deg. 
so that the end fitting 16a thereof can be engaged with 
the free end 12e of the control lever 12, 

the cable connection to or disconnection from the 
free end 12e of the control lever 12 can be carried out 
by passing the end fitting 16a through the gap 12f 
formed in the control lever 12 itself, so that it is possible 
to eliminate the necessity of the provision of a gap de- 
fined between the free end 12e of the control lever 12 
and the inner end wall 11 f of the strut 11 , and further, it 
is possible to eliminate the necessity of blocking such a 
gap with an additional component for preventing the end 
fitting 16a from disengaging. 

[0081] For the above, it is possible in this embodiment 
to sotve such problems as mentioned above inherent to 
the conventional device that the overall length of the 
drum brake operating device 10 become longer and that 
it is economically disadvantageous. 
[0082] Further, for engagement or disengagement of 
the end fitting 16a of the control cable, it is only required 
that the control cable 16 is held by the hand to engage 
or disengage the end fitting 16a with or from the drum 
brake operating device 10. and that the control cable 16 
is rotated around its longitudinal axis by an angle of 90 
deg., without necessity of such working that compo- 
nents other than the control cable 16 and the end fitting 
16a thereof are elastically deformed, so that it is possi- 
ble to exhibit also such functional effects and advantag- 
es that the engagement and the disengagement of the 
end fitting 16a of the control cable can be facilitated. 
[0083] Fig. 5 shows a device for connecting a control 
cable according to another embodiment of the present 
invention. In this embodiment, an elastic stopper 22 
which is shown in Fig. 6 entirely in large scaled, is added 
to the above mentioned embodiment. 
[0084] This elastic stopper 22 has a U-shaped base 
part 22a having a pair of opposed legs which are formed 
with aligned holes 22b so that the base part 22a is sup- 
ported by means of the above mentioned pivot pin 15 
inserted into the aligned holes 22b. The elastic stopper 
22 is also integrally incorporated with a stopper piece 
22c extending from the U-shaped base part 22a toward 
the free end 12e of the control lever 12, and with a re- 
straint piece 22d extending from the U-shaped base part 
22a toward the end part 11b of the strut 11 . 
[0085] The stopper piece 22c is extended up to a po- 



sition above the gap 12f shown in Fig. 3(a) in the free 
end 1 2e of the control lever 12, which stopper piece 22c 
is formed at its middle portion with a curved protrusion 
22e adapted to contact with the bridging part 1 1 e of the 
s strut 11. When the curved protrusion 22e contact with 
the bridging part 11e of the strut 11, the restraint piece 
22d abuts against the end part 11 b of the strut 11 so as 
to hold the resilient stopper 22 in an attached condition 
shown in Fig. 5. Accordingly, the bridging part 11 e of the 
strut 11 acts also as a stopper support portion. 
[0086] In such attached condition of the elastic stop- 
per 22, the front end 22f of the stopper piece 22c over- 
hangs above the gap 12f, shown in Fig. 3(a) ; in the free 
end 1 2e of the control lever 1 2, free shape of which front 
end 22f may be as shown by the solid line in Fig. 5 which 
receives the end fitting 1 6a of the control cable just after 
completely passed through the gap 12f, or may be as 
shown by the two-dot chain line in Fig. 5 which receives 
the end fitting 1 6a of the control cable just before com- 
pletely passed through the gap 12f. 
[0087] Anyway, in the embodiment in which such an 
elastic stopper 22 is added, the end fitting 16a of the 
control cable, upon passing through the gap 12f shown 
in Fig. 3(a), abuts against the front end 22f of the stopper 
piece 22c of the elastic stopper 22 and a worker can 
sensibly recognize from this situation that the end fitting 
16a has been passed through the gap 121 
[0088] Accordingly, the worker on the basis of such 
recognition can carry out the next step of rotating the 
control cable 16 around its longitudinal axis by an angle 
of 90 deg. for engagement of the end fitting 16a with the 
free end of the control lever. 

[0089] When the front end 22f of the stopper piece 22c 
of the stopper 22 has the free shape indicated by the 
two-dot chain line in Fig. 5, the end fitting 16a of the 
control cable, upon passing through the gap 12f of the 
control lever 12 as shown in Fig. 3(a), elastically de- 
forms the front end 22f of the stopper piece 22c of which 
the curved protrusion 22e is slightly floated up from the 
bridging part 11e (the stopper support portion). 
[0090] Accordingly, when the hand is released from 
the control cable 1 6 after the rotation of the control cable 
16 around its longitudinal axis by an angle of 90 deg. to 
engage the end fitting 16a ol the control cable with the 
free end I2e of the control lever 1 2, the front end 22f of 
the stopper piece 22c causes the curved protrusion 22e 
to resiliently abut against the bridging part 22e to gen- 
erate sound. 

[0091] The worker, on the basis of this sound, can 
sensibly recognize the completion of the engagement 
of the end fitting 16a of the control cable with the free 
end 12e of the control lever 12. 

[0092] Although the end fitting 1 6a of the control cable 
is formed in a columnar shape in the above mentioned 
embodiments, it should not be limited to this shape and, 
as shown in Figs. 7(a), and 7(b), may have a shape of 
pillar having a rectangular cross-section with rounded 
corners, or, as shown in Figs. 8(a) and 8(b), a shape of 
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pillar having a circular cross-section with a pair of op- 
posed flat surfaces. 

[0093] In the case of the shape shown in Figs. 8(a) 
and 8(b), in particular the width H of the gap 1 2f can be 
decreased to reduce the maximum width of the control 
lever 12. 

[0094] However, even in such a case that the end fit- 
ting 1 6a of the control cable is formed into any of various 
pillar shapes, it is preferable that the engaging recesses 
12g formed, for engaging the end fitting 16a, in the free 
end 1 2e of the control lever 1 2 have circular arc surfac- 
es, since the end fitting 1 6a can be freely slid in the re- 
cesses 12g in the direction of circular arc, and accord- 
ingly, no local bending stress is exerted on the control 
cable 16 even during rotation of the control lever 12 by 
pulling the control cable 16, thereby it is possible to en- 
hance the durability of the control cable 16. 
[0095] Fig. 9 shows, in same cross-section as Fig. 2, 
a drum brake operating device 1 0 incorporating a device 
for connecting a control cable according to a further an- 
other embodiment of the present invention. But, since 
this drum brake operating device 10 is basically similar 
to the above mentioned embodiment shown in Fig. 1 to 
4, parts like to those shown in these figures are denoted 
by use of the same reference numerals and those mul- 
tiple explanation are avoided. 

[0096] In this embodiment, the following arrangement 
is employed in order to facilitate said working that the 
end fitting 16a of the control cable 16 is engaged with 
the control lever 12 in the drum brake operating device 
10 (in detail, the engaging recesses 12g formed on the 
free end 1 2e of the control lever 12) by inserting the end 
fitting 16a of the control cable 16 from the outside of the 
drum brake through the opening 21a of the knuckle 21, 
the opening 19a of the back plate 19, and the opening 
18a of the anchor block 18. 

[0097] Outer edges 12i, 12j of the planar members 
12c, 12d spaced from each other and forming the free 
end 12e of the control lever 12 on the side in the cable 
pulling direction (W) are inclined reverse to each other, 
so as to cross each other as indicated by e as viewed in 
the direction of the rotational axis of the control lever 1 2 
(the axial direction of the pin 15). 
[0098] In this case, the position e where the inclined 
outer edges 12i, 12j of the planar members 12c, 12d 
cross each other, is aligned in the axial direction of the 
control cable 16 with the engaging position of the end 
fitting 16a of the control cable with respect to the free 
end 12e of the control lever 12 (in detail, engaging re- 
cesses 12g thereof). 

[0099] In accordance with this device for connecting 
a control cable, when the end fitting 16a is inserted into 
the drum brake through the openings 21 a, 19a, 18a with 
holding the control cable 16 by hand in order to engage 
the end fitting 16a with the free end 12e of the control 
lever 12 (in detail, the engaging recesses 12g thereof), 
even if the end fitting 16a of the control cable is at a 
rotational position around the cable axis as shown in Fig. 



10(a) to direct so that it interferes with the outer edges 
1 2i, 1 2j of the planar members 1 2c, 1 2d forming the free 
end 12e of the control lever 12. only pressing the end 
fitting 16a of the control cable against the outer edges 

s I2i. 12j makes it possible that the end fitting 1 6a of the 
control cable is exerted a rotational force around the ca- 
ble axis due to the above inclinations of the outer edges 
12i, 12j, and accordingly, that the end fitting 16a of the 
control cable is rotated as shown in Fig. 10(b) in a di- 

10 rection which is determined by the inclined directions of 
the outer edges 12i, 12j. 

[01 00] For the above, the end fitting 1 6a of the control 
cable is finally rotated around the cable axis as shown 
in Fig. 10(c) to take a rotational position shown in Fig. 4 
is where the long side of the length L, (refer to Fig. 1 ) is 
parallel with the planar members 1 2c, 1 2d ot the control 
lever 12. 

[0101] In this condition, the end fitting 16a of the con- 
trol cable can be passed through the gap 12f (refer to 
20 Fig. 1) between the planar members 12c, 12d in a di- 
rection reverse to the cable pulling direction, as shown 
in Fig. 10(c). 

[0102] After this passing of the end fitting 16a of the 
control cable, it is rotated about the cable axis by an 

25 angle of 90 deg. with holding the control cable 16 by 
hand, and in this condition, the control cable 16 is pulled 
in the cable pulling direction W to engage the end fitting 
1 6a of the control cable with the free end 1 2e of the con- 
trol lever 12 (in detail, the engaging recesses 1 2g there- 

30 of) as shown in Fig. 9. 

[0103] It should be noted in accordance with the 
present embodiment that when the end fitting 16a of the 
control cable, upon engagement with the free end 12e 
of the control lever 12 (in detail, the engaging recesses 

35 i2g thereof), will be passed through the gap 12f (refer 
to Fig. 1 ) formed at the free end 12e of the control lever 
12, in the direction reverse to the cable pulling direction, 
only pressing the end fitting 16a of the control ca- 
ble against the inclined outer edges 1 2i, 1 2j of the planar 

40 members 12c, 12d is required to rotate the end fitting 
16a of the control cable around the cable axis in such 
position that the long side of the length L, is parallel with 
the planar members 12c, 12d of the control lever 12. 
[01 04] Therefor, a worker should not bring the end f it- 

45 ting 1 6a ol the control cable to the above rotational po- 
sition, which makes it possible to facilitate the insertion 
of the end fitting 16a of the control cable into the gap 
12f (refer to Fig. 1) formed on the free end 12e of the 
control lever 12, thereby making the workability to be 

50 enhanced. 

[0105] Further, in this embodiment, since the inclined 
outer edges 12i, 12j of the planar members 12c, 12d in 
the free end 1 2e of the control lever 1 2 cross with each 
other, as viewed in the direction of the rotational axis of 

55 the control lever 12, at the position e where align, in the 
direction of the axis of the cable, with the engaging po- 
sition of the end fitting 1 6a of the control cable with re- 
spect to the free end 12e of the control lever 1 2. 
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it is possible to eliminate the necessity of trans- 
verse displacement of the end fitting 16a of the control 
cable for aligning the same with the engaging position 
with respect to the free end 12e of the control lever 12 
(in detail, the engaging recesses 12g thereof) after the 
end fitting 16a of the control cable has been passed 
through the gap 12f (refer to Fig. 1) in the free end 12e 
of the control lever 12. 

[0106] Accordingly, also in view of this point, it is pos- 
sible to enhance the workability of the connection of the 
control cable 16. 

[0107] Fig. 11 shows a still another embodiment of the 
present invention, which makes it possible to eliminate 
the necessity of the above mentioned rotation of the end 
fitting 1 6a of the control cable around the cable axis after 
the end fitting 16a of the control cable is passed through 
the gap 12f (refer to Fig. 1) in the free end 12e of the 
control lever 12, thereby enhancing the workability of the 
connection of the control cable. 

[01 08] To this end, there is provided on the control ca- 
ble 16 a retainer 27 of a shape identical with that of the 
end fitting 16a of the control cable shown in Figs. 1 to 
3, but the retainer 27 is of a size larger than that of the 
end fitting 16a of the control cable as follows. 
[0109] The retainer 27 has a long side of length 
shown in Fig. 11(d) which corresponds to the length L t 
(refer to Fig. 1) of said one side of the end fitting 16a of 
the control cable and which is determined so that it can- 
not pass through the space 11h (refer to Fig. 1 ) between 
the opposed side walls 11c, 11dof the strut 11, and has 
a short side of length L 5 shown in Fig. 11 (a) which cor- 
responds to the length L2 (refer to Fig. 1) of said other 
side of the end fitting 1 6e of the control cable and which 
is determined so that it can pass through the gap 11 h 
(refertoFig. 1 ) between the opposed side walls 11c, 11d 
of the strut 1 1 but cannot pass through the gap 1 2f (refer 
to Fig. 1) in the free end 12e of the control lever 12. 
[0110] It is noted that the retainer 27 preferably may 
have the same shape as that of the end fitting 1 6a of the 
control cable shown in Figs. 1 to 3 for the sake of con- 
venience in designing and manufacturing, but it is not 
always necessary to have this shape, and it may have 
any of various shapes which fulfils the above mentioned 
dimensional relationship. 

[01 1 1 ] The above retainer 27 is fitted on a rectangular 
cross sectional part 16c so as to be slidabie in the axial 
direction of the cable while maintaining in the rotational 
position orthogonal to the end fitting 16a of the control 
cable, which rectangular cross sectional part 16c may 
be integrally incorporated with the end fitting 16a of the 
control cable or may be attached on the control cable 
16. The retainer 27 is also urged towards the end fitting 
16a of the control cable by means of a spring 28 so as 
to be resiliently contact with it. 

[0112] Furthermore, outer edges 11i, 11 j of the op- 
posed side walls 11c, 11d on the side in cable pulling 
direction are inclined in directions reverse to each other 
at the intermediate portions between the opposite ends 



of the strut 11 so that the outer edges 11 \ r 1 1 j of the op- 
posed side walls 11c, 11 d cross each other as indicated 
by yas viewed in the direction of the rotational axis of 
the control lever 12 (the axial direction of the pin 15), 
s which cross position 7 is aligned with the engaging re- 
cesses 12g of the control lever 12 in the axial direction 
of the cable. 

[0113] According to this arrangement, when the end 
fitting 16a of the control cable is inserted in the gap 12f 

10 (refer to Fig. 1) in the free end 12e of the control lever 
12, as shown in Fig. 11(a), the retainer 27 orthogonal to 
the end fitting 1 6a of the control cable interferes with the 
inclined outer edges 11 i, 11 j of the opposed side walls 
11c, 11 d of the strut 11. 

15 [01 1 4] As the end fitting 1 6a of the control cable is en- 
tered into the gap 12f in the free end 12e of the control 
lever 12 as shown in Fig. 11 (b), the spring 28 is com- 
pressed to increase the pressing force to the retainer 27 
against the inclined outer edges 11 i, 11 j of the opposed 

20 side walls 11c, 11 d of the strut 11. Thus, when the end 
fitting 1 6a of the control cable has been passed through 
the gap 1 2f (refer to Fig. 1 ) in the free end 1 2e of the 
control lever 12 as shown in Fig. 11 (c), the retainer 27 
is exerted with a rotational force around the cable axis 

25 by the inclined outer edges 11 i, 11 j of the opposed side 
walls 11c, 1 1 d of the strut 1 1 and the retainer 27 occupy 
the rotational position where it can enter the space 11h 
(refer to Fig. 1 ) between the opposed side walls 11c, 1 1 d 
of the strut 11. 

so [0115] The above rotation of the retainer 27 around 
the cable axis causes the end fitting 16a of the control 
cable to rotate around the cable axis by an angle of 90 
deg. as shown in Fig. 11 (d). As a result of this the end 
fitting 16a of the control cable is at the rotational position 

35 where it can be engaged with the engaging recesses 
12g of the free end of the control lever 1 2. 
[0116] At this time, as shown in Fig. 11 (d), the retainer 
27 enters the space between the opposed side walls 
11c, 1 1d of the strut, and abuts against the outer edges 

40 of the free end 12e of the control lever 12, and then the 
end fitting 1 6a of the control cable falls into the engaging 
recesses 1 2g of the control lever 1 2 to engaged with the 
free end 12e of the control lever 12. Sound generated 
at this time enables the worker to know the completion 

45 of the connection of the cable. 

[0117] In accordance with this embodiment, when the 
end fitting 16a of the control cable has been completely 
passed through the gap 12f (refer to Fig. 1) in the free 
end 1 2e of the control lever 12, the end fitting 16a of the 

50 control cable is automatically rotated by an angle of 90 
deg. into the rotational position to be able to be engaged 
with the recesses 12g of the control lever 12, by means 
of the retainer 27 cooperating with the inclined outer 
edges 1 1 i, 1 1 j of the opposed side walls 11c. 1 1 d of the 

55 strut 11. Accordingly, it is possible to eliminate the ne- 
cessity of the working for rotating the free end 1 2e of the 
control lever 12 into said rotational position after it has 
been passed through the gap 12f (refer to Fig. 1) in the 
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free end 1 2e of the control lever, thereby being capable 
of simplifying the connection of the control cable. 
[0118] Additionally in this embodiment, the free end 
12e of the control lever 12 is clamped between the end 
fitting 16a of the control cable and the retainer 27 by the 
resilient force of the spring 28 upon carrying out the con- 
nection of the control cable 16 with the free end 12e of 
the control lever 1 2, and therefor, it is possible to prevent 
the connection part of the cable from rattling and disen- 
gaging. 

[0119] Although it has not been shown in the draw- 
ings, the control lever 12 in the arrangement shown in 
Figs. 11 (a) to 11 (d) may be altered by applying to it the 
structure as mentioned above with regard to Figs. 9 and 
1 0, in which the outer edges 1 2i, 1 2j of the spaced planar 
members 12c, 12d constituting the free end 12e ol the 
control lever 12 are inclined in the direction reverse to 
each other so as to cross each other as viewed in the 
direction of the rotational axis of the control lever 
[0120] In this case, upon engaging the end fitting 16a 
of the control cable with the free end 12e of the control 
lever 12 (in detail, the engaging recesses 12g thereof), 
even though the end fitting 16a of the control cable oc- 
cupies the rotational position about the cable axis where 
it interferes with the outer edges 12i, 12j of the planar 
members 12c, 12d constituting the free end 12e of the 
control lever 12, the end fitting 16a of the control cable 
is able to be automatically rotated by an angle of 90 deg. 
due to the inclination of outer edges 12i, 12j to take the 
rotational position at which it can enter into the gap 1 2f 
(refer to Fig. 1) between the planar members 12c, 12d 
in the free end 12e of the control lever 12. 
[0121] Accordingly, in this case, the necessity of set- 
ting the end fitting 16a of the control cable to the above 
rotational position can also be eliminated, thereby being 
more enhanced the workability of the connection of the 
cable. 

[0122] In Figs. 11 (a) to 11 (d), the retainer 27 is fitted 
on the control cable 16 slidably in the axial direction 
thereof while maintaining the rotational position orthog- 
onal to the end fitting 16a, but instead of this arrange- 
ment, the retainer 27, although it is not shown in the 
drawings, may be integrally incorporated with the rec- 
tangular cross sectional part 16c attached on the end 
fitting 16a or the control cable 16 so as to keep a dis- 
tance between the retainer 27 and the end fitting 16a a 
predetermined constant value. 

[0123] Also in this case, the retainer 27 is set to oc- 
cupy a rotational position orthogonal to the end fitting 
1 6a of the control cable, but particularly, the above con- 
stant distance between the retainer 27 and the end fit- 
ting 16a is determined so that the retainer 27 abuts 
against the inclined outer edges 11i, 11 j of the opposed 
side walls 11c, 11 d of the strut 11 just after the end fitting 
16a of the control cable has been completely passed 
through the gap 121 (refer to Fig. 1) in the free end 12e 
of the control lever 12. 

[0124] Also in this arrangement, the end fitting 16a of 



the control cable is passed through the gap 1 2f (refer to 
Fig. 1) in the free end 12e of the control lever 12 until 
the retainer 27 abuts against the inclined outer edges 

11 i, 11 j of the opposed side walls 11c, 11 d of the strut 
5 11, and thereafter, the retainer 27 is only pressed 

against the inclined outer edges 11 i, 11 j of the opposed 
side walls 11c, 11 d of the strut 11 to cause the rotation 
of the retainer 27 together with the end fitting 1 6a of the 
control cable around the cable axis by an angle of 90 

10 deg., thereby being able to eliminate the necessity of 
setting the end fitting 16a of the control cable at the ro- 
tational position where it can engaged with the free end 
1 2e of the control lever 1 2 after the end fitting 1 6a of the 
control cable is passed through the gap 12f (refer to Fig. 

75 1 ) in the free end 1 2e of the control lever. 

[0125] It should be noted in the arrangement in which 
the retainer 27 is fixed as mentioned above that, when 
the retainer 27 abuts against the outer edges 11 i, 11 j of 
the opposed side walls 1 1 c, 1 1 d of the strut 1 1 , a worker 

20 can sensibly recognize such a fact that the end fitting 
16a of the control cable has been completely passed 
through the gap 12f (refer to Fig. 1) in the free end 12e 
of the control lever 12. 

[0126] Thus, if it is required to rotate the end fitting 

25 1 6a of the control cable around the cable axis by an an- 
gle of 90 deg. after the end fitting 1 6a of the control cable 
has been completely passed through the gap 12f (refer 
to Fig. 1 ) in the free end 1 2e of the control lever 1 2 since 
the outer edges 11i, 11 j of the opposed side walls 11c, 

30 11 d of the strut 11 are not inclined, a worker can carry 
out the above mentioned rotation of the end fitting 16a 
with confidence on the basis of the above recognition. 
[0127] Figs. 12 to 15 show a variant form of the em- 
bodiment, which is adapted to attain, with use of another 

35 means, the functional effects and advantages similar to 
those according to the embodiment shown in Fig. 11 
[01 28] In other words, when the end fitting 1 6a of the 
control cable at such a rotational position shown in Figs. 
12(a), 12(b) that the long side of the length L, is parallel 

40 with the planar members 12c and 1 2d of the control lever 

12 is inserted in the gap 12f (refer to Fig. 1 ) between the 
planar members 12c, 12d in the direction W reverse to 
the cable pulling direction, the end fitting 16a of the con- 
trol cable is able to be automatically rotated around the 

45 cable axis by an angle of 90 deg., and therefor, the end 
fitting 16a of the control cable can be engaged with the 
free end 1 2e of the control lever 1 2 (in detail, the engag- 
ing recesses 1 2g thereof) only by pulling the control ca- 
ble 16 in the cable pulling direction W as shown in Fig. 

50 12 (d), without requesting the rotating operation of the 
end fitting 16a into said rotational position. 
[0129] To this end, in this embodiment, there is pro- 
vided a stopper 22 as clearly shown in Fig. 13 in the 
operating device 10. 

55 [0130] This stopper 22 is basically identical with that 
shown in Figs. 5 and 6, which stopper 22 is provided 
with the U-shaped base part 22a having a pair of op- 
posed leg parts formed with the aligned holes 22b The 
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above mentioned pivot pin 15 is inserted through the 
aligned holes 22b so as to attach the stopper 22 to the 
operating device 10, in more detail, to the strut 11 there- 
in. 

[0131] In this attached condition of the stopper 22, the 5 
curved protrusion 22e formed at the intermediate por- 
tion of the stopper piece 22c extending from the U- 
shaped base part 22a toward the free end 12e of the 
control lever 12 is made into contact with the bridging 
part 11e of the strut 11, and in addition, the restraint 10 
piece 22d extending from the U-shaped base part 22a 
of the stopper 22 toward the other end 11b of the strut 

11 abuts against the extremity of the other end of the 
strut 11 , thereby it is possible to hold the stopper 22 in 

the attached condition shown in Fig. 1 2. 15 
[0132] In this embodiment, the front end 22f of the 
stopper piece 22c overhanging above the free end 12e 
of the control lever 12 in the attached condition of the 
stopper 22 is formed as follows. 

[0133] The front end 22f of the stopper piece 22c is 20 
formed in shape of an downwardly opened concave 
having inclined surfaces (end fitting abutment surfaces) 
22g, 22h for receiving the end fitting 16a of the control 
cable 16 as shown in Fig. 12(c) after it has been passed 
through the gap 12f (refer to Fig. 1 ) in the free end 12e zs 
of the control lever 12. These inclined surfaces 22g, 22h 
are further inclined reverse to each other also in a direc- 
tion perpendicular to the plane of Fig. 12 as shown in 
Figs. 14 and 15 so that inclined surfaces 22g, 22h are 
finally adapted to form a twisted surface. 30 
[0134] Thus, when the end fitting 16a of the control 
cable has been passed through the gap 1 2f (refer to Fig. 
1) in the free end 12e of the control lever 12 to abut 
against the twisted surface 22g, 22h as shown in Figs. 
1 2(b) and 13(a), this twisted surface 22g, 22h can exert 35 
on the opposite ends of the end fitting 16a of the control 
cable respectively, a component force in the same di- 
rection around the cable axis which are shown by Y and 
Z in Figs. 14 and 15. Accordingly, the twisted surface 
22g, 22h causes the end fitting 16a of the control cable *o 
automatically to be rotated around the cable axis by an 
angle of 90 deg. through the rotational position shown 
in Fig. 13(b) into the rotational position shown in Figs. 
12(c) and 13(c). 

[01 35] According to this arrangement in wh ich the end 
fitting 1 6a of the control cable, upon havingbeen passed 
through the free end I2e of the control lever 12, abuts 
against the twisted surface 22g, 22h of the stopper 22 
to be automatically rotated around the cable axis by an 
angle of 90 deg., the end fitting 16a of the control cable so 
can be engaged with the free end 1 2e of the control lever 

12 only by pulling the control cable 16 in the pulling di- 
rection (W) thereof as shown in Fig. 12(d), without ne- 
cessity of rotating the end fitting 16a of the control cable 
around the cable axis by an angle of 90 deg. after it has ss 
been inserted through the free end 12e of the control 
lever 12. 

[01 36] It should be noted that the stopper 22 as shown 



in Figs. 12 and 13 can be also added to the operating 
device 10 shown in Fig. 9. According to such construc- 
tion, in addition to said advantages which it is possible 
to eliminate the necessity of the step of rotating the end 
fitting 16a of the control cable around the cable axis by 
an angle of 90 deg. so as to extend the long side (having 
the length L,) thereof in parallel with the planar mem- 
bers 12c, 1 2d of the control lever 12 : prior to the insertion 
of the end fitting 1 6a of the control cable into the free 
end 12e of the control lever 12, there can be attained a 
further additional advantages which it is also possible to 
eliminate the necessity of the step of rotating the end 
fitting 16a of the control cable around the cable axis by 
an angle of 90 deg . so as to extend the short side (having 
the length L 2 ) thereof in parallel with the planar mem- 
bers 12c, 12d of the control lever 12, after the insertion 
of the end fitting 16a of the control cable into the free 
end 12e of the control lever 12. In this case, it is possible 
to more enhance the workability of the connection of the 
cable. 



Claims 

1 . A device for connecting a control cable for use in an 
operating mechanism in which one of members to 
be operated is engaged with one end of a strut, and 
the other one of members to be operated is en- 
gaged with a control lever pivotally journalled to the 
other end of the strut, in the vicinity of the pivotally 
journalled portion of the control lever an end fitting 
of the control cable being engaged with a free end 
of the control lever in a cable pulling direction, and 
the control lever and the strut being rotated relative 
to each other around the pivotally journalled portion 
by pulling the control cable, so as to move said both 
members to be operated, away from each other, 
characterized in that: 

said end fitting of the control cable having such 
a shape that the length of one side is longer 
than that of the other, as viewed in the longitu- 
dinal direction of the control cable, such lengths 
being transverse to that direction, 
said free end of the control lever having a gap 
through which the length of said other side of 
the end fitting of the control cable can pass but 
the length of said one side thereof cannot pass, 
such that, to be engaged 

the end fitting of the control cable is passed through 
the gap in a direction reverse to the cable pulling 
direction, and then, the control cable is rotated by 
an angle of 90 deg. around its longitudinal axis so 
as to engage the end fitting of the control cable with 
the free end of the control lever in the cable pulling 
direction. 
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2. A device for connecting a control cable as set forth 
in claim 1 , characterized in that said control lever is 
composed of a pair of planar members opposed to 
each other, which planar members are coupled with 
each other at a portion corresponding to the proxi- 
mal end of the control leve r to be pivotally journalled 
to said other end of the strut, and which planar 
members are spaced from each other at a portion 
corresponding to the free end of the control lever so 
as to define said gap. 

3. A device for connecting a control cable as set forth 
in claim 1 or 2, characterized in that said strut is pro- 
vided with a control cable abutting part for limiting 
rotation of the control lever, relative to the strut, in 
the direction reverse to the cable pulling direction. 

4. A device for connecting a control cable as set forth 
in claim 3, characterized in that said strut has op- 
posed side walls between which the free end of said 
control lever is interposed on the opposite sides in 
the direction of the rotating axis of the control lever, 
and said strut has a bridging part connecting these 
opposed side walls, which bridging part serves as 
the said control lever abutting part. 

5. A device for connecting a control cable as set forth 
in any one of claims 1 to 4 : characterized in that said 
end fitting of the control cable is composed of a co- 
lumnar member laid transversely and coupled to the 
end of the control cable, and the engaging face 
formed on the free end of the control lever so as to 
receive the end fitting of the control cable has a cir- 
cular arc surface. 

6. A device for connecting a control cable as set forth 
in any one of claims 1 to 5. characterized in that 
outer side edges of opposed pieces defining the 
gap at the free end of said control lever, on the side 
in the cable pulling direction, are inclined in direc- 
tions reverse to each other, so that said outer side 
edges of the opposed pieces at the free end of said 
control lever cross each other as viewed in the di- 
rection of the rotational axis ot the control lever, 
whereby, even at a rotational position of the end fit- 
ting around the cable axis such that it interferes with 
said outer side edges of the opposed pieces, when 
the end fitting is pushed in the direction reverse to 
the cable pulling direction, the end fitting is subject- 
ed to a rotating force around the cable axis due to 
the inclination of said outer side edges so as to be 
set in rotational position at which the end fitting can 
pass through said gap. 

7. A device for connecting a control cable as set forth 
in claim 6, characterized in that the position where 
the outer edges of the opposed pieces cross with 
each other as viewed in the direction of the rotation- 



al axis of the control lever, is aligned with the en- 
gaging position of the end fitting of the control cable 
with respect to the free end of the control lever in 
the axial direction of the cable. 

5 

8. A device for connecting a control cable as set forth 
in any one of claims 1 to 7, characterized in that said 
strut has opposed side walls between which the free 
end of the control lever is interposed on opposite 

10 sides in the direction of the rotational axis of the con- 
trol lever, 

said control cable is provided with a retainer ar- 
ranged to cross at right angle relative to the end 

75 fitting of the control cable as viewed in direction 

of cable axis, said retainer having a long side 
which corresponds to said one side of the end 
fitting of the control cable and which has a size 
that cannot pass through a space between said 

20 opposed side walls of the strut, and having a 

short side which corresponds to said other side 
of the end fitting of the control cable and which 
has a size that can pass through said space but 
cannot pass through the gap at the free end of 

2S the control lever, and 

said end fitting of the control cable is passed 
through the gap at the free end of the control 
lever in the direction reverse to the cable pulling 
direction, said retainer is caused to abut 

30 against the outer edges of the opposed side 

walls of the strut, and then the control cable is 
rotated around its longitudinal axis by an angle 
of 90 deg. so as to engage the end fitting of the 
control cable with the tree end of the control le- 

35 ver in the cable pulling direction. 

9. A device for connecting a control cable as set forth 
in claim 8, characterized in that the outer edges of 
the opposed side walls of the strut, on the side in 

40 the cable pulling direction, are inclined at a substan- 
tially middle portion between the opposite ends of 
the strut, in directions reverse to each other so as 
to cross one another as viewed in the direction of 
the rotational axis of the control lever, whereby, 

45 even at a rotational position around the cable axis 
such that the retainer interferes with the outer side 
edges of the opposed side walls of the strut, when 
the retainer is pushed in the direction reverse to the 
cable pulling direction, the retainer is subjected to 

so a rotational force around the cable axis due to the 
inclination of said outer side edges of the opposed 
side walls of the strut so as to be fitted into said 
space of the strut, whereby the end fitting of the con- 
trol cable is set in rotational position at which it can 

55 be engaged with the free end of the control lever. 

10. A device for connecting a control cable as set forth 
in claim 9, characterized in that the position at which 
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the outer side edges of the opposed side walls of 
the strut cross each other as viewed in the direction 
of the rotational axis of the control lever is aligned 
with the engaging position of the end fitting of the 
control cable with respect to the free end of the con- s 
trol lever, in the axial direction of the cable. 

11. A device for connecting a control cable as set forth 
in any one claims 8 to 10, characterized in that said 
retainer is fitted on the control cable so as to be si- 10 
idable in the axial direction of the cable while re- 
maining the rotational position so as to be orthogo- 
nal to the end fitting of the control cable, and said 
retainer is urged toward the end fitting of the control 
cable. is 

12. A device tor connecting a control cable as set forth 
in any one of claims 1 to 7, characterized in that 
there is provided with a stopper against which the 
end fitting of the control cable abuts upon passing 20 
of the end fitting of the control cable through the gap 

at the free end of the control lever, whereby the 
worker can sense the passing of the end fitting of 
the control cable. 

25 

1 3. A device for connecting a control cable as set forth 
in claim 12, characterized tn that said stopper is 
composed of an elastic stopper, whereby the end 
fitting of the control cable deforms the elastic stop- 
per to be floated up from a stopper support portion 30 
formed on the strut when the end fitting of the con- 
trol cable is passed through said gap and abuts to 
the elastic stopper. 

1 4. A device for connecting a control cable as set forth 35 
in claim 12 or 13 characterized in that a receiving 
surface of said stopper for the end fitting of the con- 
trol cable is formed into a twisted surface which can 
exert a rotational force around the cable axis to the 
end fitting of the control cable so that the end fitting 40 
of the control cable comes into a rotational position 
where it can be engaged with the free end of the 
control lever. 
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FIG. 2 
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FIG. 3a 
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FIG. 4b 
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FIG. 5 
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(54) Connecting device for control cable 



(57) A device for detachably connecting an end fit- 
ting (16a) of a control cable (16) with a control lever (12) 
in an operating device (1 0) is composed in such manner 
that it makes the operating device to be more short and 
workability of cable connection to be enhanced. The op- 
erating device (10) consists of a strut (11) and a control 
lever (12) which areph/otallyjournalledto each other. A 
end fitting (16a) of a control cable (16) is engaged with 
a free end of the control lever (12), which free end is 



bifurcated by means of planar members (12c, 12d) 
spaced from each other so as to define a gap (12f). In 
order to engage the end fitting with the free end of the 
control lever, the end fitting is set so that its long side is 
parallel with the planar members (12c,12d) and then 
passed through the gap. Thereafter, the end fitting is ro- 
tated around the cable axis by an angle of 90 deg. and 
the cable is pulled to engage with the free end of the 
control lever. 
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